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Abstract. One of the actual challenges in urban environment is represented by the road dust and it
control, due to the high temporal and spatial variability of the sources: soils, traffic, and industrial
activity with an important negative impact on inhabitants. Assessment the concentrations of heavy
metals from road dust and establish correlations with urban environment characteristics, represent the
aim of the current study. After field observations, were established the sampling points, the samples
being collected in March 2013. Results indicate the metal concentrations in road dust were generally
lower than those in soil. Based on the average concentrations, the order for dust metal concentrations
was Mn>Zn>Cu>Pb>Cr>Ni>Co>Cd, establishing correlations with soil metal concentrations the order
being slightly different Mn>Zn>>Pb>Ni>Cr>Co>Cu>Cd. The spatial distributions of metals in the
road dust reveal three main polluted areas, located into larger road crossing of the city as Podu Ros
and Tudor Vladimirescu and in industrial area, located in southern part of the city. In opposition the
northern part registered the lowest values due to the plenty of green spaces, the better state of roads
etc. Road dust heavy metals concentration fit under the limit values for human health protection,
describing different spatial pattern, in accordance with heavy metals soil concentrations and urban
morphology and functionality.
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INTRODUCTION
Road dust consists in solid particles of “various sizes, various shapes and mineral,
organic or industrial nature; they have chemical compositions which can include elements
such as heavy metals” (p. 141, Lăcătuşu R. et al., 2008). It can come from natural sources
such as rock disaggregation and soil erosion, and the causes are of physical, mechanical and
human nature: traffic emissions (emissions from combustion, tire wear and other car
components) and different industries.
Road dust is a present-day issue for cities and especially for the city of Iaşi because
of its heavy metal content, as it has been established from correlations with the concentrations
of sediment particles, soil and surface waters.
The main anthropogenic sources of road dust are: road traffic, the industrial activities
carried out in the southern part of the town, the functioning of the urban thermal power plants
etc. In addition, starting from the collected samples, a number of correlations can be
determined regarding the roads, the distribution of green spaces, the location of the
construction sites and of the work in underground systems, the routes of the main means of
transport; all the correlations were analyzed from the perspective of the complexity of the
active area in the town (buildings, parks, streets and other functional areas, as well as
technical urban amenities of the town).
Road dust analysis were performed in different environment and from different cities
in the world: Ahmed and Al-Swaidan (1993), Apeagyei et al., (2011), Binggan and Linsheng
(2010), Birch and Scollen (2003), Gunawardana et al., (2012), Christoforidisa and Stamatis
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(2009), Kelkar and Kamath (1992), Faiza and Tufaila (2009), Pagotto et al., (2001). For Iaşi
city the urban dust was recently analyzed, but only for the southern part of the city, in
industrial areas of the city Curca, (2011), so that the selection of the sampling points for the
current study took into consideration the existing researches to avoid the overlapping of the
studied areas.
Recent urban soils studies from Iasi established the caracteriscs Lăcătuşu (2005),
Lăcătuşu et al., (2005) and heavy metals concentrations Lăcătuşu et al., (2005), Secu et al.,
(2008), including a geochemical atlas of Iaşi city soils (Iancu and Buzgar, 2008)
MATERIAL AND METHOD
The collection of 10 samples of road dust was conducted in March 2013, both in
areas with heavy traffic in the industrial areas, and in the residential areas in order to highlight
the spatial variability of the heavy metal content. Only plastic tools were used for colleting the
road dust samples to avoid the contamination with heavy metals. The soils concentrations
were determined in 2005 by Lăcătuşu et al., 2005, selecting the data necessary for the current
study, only for 10 soil samples, for 0-20 cm.
Chemical analyses for road dust were carried out in order to determine the heavy
metals content according to the methodology of ICPA Bucharest, by means of atomic
absorption spectrometry using air-acetylene flame atomization for SOLAR device, S4 type.
Fig. 1. Road dust sampling points
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Statistical data processing include cluster analyze (Ward method) and the
computation of basic statistics for road dust chemical composition and spatial patterns, and T
Test for finding the correlation between road dsut and soils heavy metals concentrations.
RESULTS AND DISCUSSIONS
Cobalt ranges in the road dust content from 0.57 to 4.15 mg·kg-1, with an average of
2.7 mg·kg-1. The samples showing greater values than the average ones are those located in
the southern area, in addition to the sites in the areas of the university and of the city entrance
(the Păcurari area).
Manganese concentrations in the samples are between 254.1 and 473.1 mg·kg-1, with
an average of 359 mg·kg-1. In the case of manganese, 40% of the samples show greater values
than the average one, and are located in the central-southern intersections with heavy traffic
(the Europa Hotel, the Iulius Mall, Carrefour Felicia and Podu Roş).
Copper concentrations range from 22.1 to 76.4 mg·kg-1, with an average value of
38.4 mg·kg-1, which is exceeded in 20% of the samples (in the central-southern area), and
with the maximum value in the Podu Roş intersection.
Zinc concentrations in the samples collected from the area of the city of Iasi vary
between 52.6 and 140.9 mg·kg-1, the average value being of 102.2 mg·kg-1.
Tab. 1
Chemical composition of road dust (mg·kg-1 )
Cd Co Cr Cu Fe Mn Ni Pb Zn
Min 0.05 0.57 10.5 22.1 9661 254.1 10.4 15.1 52.6
Max 0.18 4.14 17.2 76.4 15303 473.1 16.7 45.1 140.9
Mean 0.11 2.77 13.9 38.4 12070 358.7 13.4 28.7 102.2
St. Dev 0.04 1.25 1.9 15.2 1647 70.3 2.1 9.8 34.5
Coef. Of
variation 41.50 45.17 14.0 39.6 13.65 19.6 15.8 34.1 33.8
Limit value - 100 100 100 - - 50 200 200
Cadmium concentrations oscillate quantitatively between 0.05 and 0.17 mg·kg-1, the
average value being of 0.1 mg·kg-1. For cobalt, copper, zinc and cadmium the variation
coefficient is between 33% and 45.1%; the values exceeding 20% indicate a large variation
due to spatial variability of the anthropogenic sources of the road dust.
The distribution of chromium in the samples under analysis ranges between 10.5 and
17.2 mg·kg-1, where the average value is of 13.9 mg·kg-1.
The nickel concentrations for the samples collected range from 10.4 to 16.7 mg·kg-1,
with an average value of 13.4 mg·kg-1.
Lead occurs in the road dust content in the interval 15.1 – 45.1 mg·kg-1, with an
average value of 28.7 mg·kg-1and a 34.1% coefficient of variation. What is worrying is the
fact that 60% of the samples exceed the average value and are located in the central –
393
southern part of the city, which is characterized by a high density of buildings and people
living in the area.
The distribution of the iron content in the samples under analysis varies quite widely,
in the range 9661-15303 mg·kg-1, with an average value of 12070 mg·kg-1. The main source is
the natural one, as the analyzed samples which exceed the average value are located in the
major intersections of the city.
         Fig. 2. Cobalt concentrations variation in
road dust              Fig. 3.Manganese concentrations variationin road dust
         Fig. 4.Copper concentrations variation in
road dust             Fig. 5.Zinc concentrations variation in roaddust
               Fig. 6. Cadmium concentrations variation
in road dust          Fig. 7. Chrome concentrations variation inroad dust
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         Fig. 8.Nickel concentrations variation in road
dust
          Fig. 9. Lead concentrations variation in road
dust
Fig. 20. Iron concentrations variation in road dust
Fig. 11 shows the dendrogram, the concentrations of heavy metals samplings points
being divided into three main groups of clusters.
In general, the samples which exceed the average value of heavy metals contents are
located in the central – southern area of the city, grouped in cluster 3, with the highest values
for 7 of the 9 heavy metals found in the road dust from the Podu Roş intersection, one of the
largest roundabouts in the city. In addition, the Podu Roş area is a public transportation hub,
with stops for 3 bus routes owned by RATP, 3 bus routes owned by UNISTIL and 4 tram
routes.
The next site where high values of heavy metals concentrations were recorded is
located in the industrial area of the city, in Baza 3 (the Felicia Carrefour supermarket), at the
corner of Calea Chişnăului and Bucium Street. The area is crossed by numerous public
transportation routes, of which two belong to the UNISTIL bus company and 7 are tram
routes. This explains the maximum zinc concentration of all the collected samples.
The third site where high values of heavy metals concentrations are recorded is the
Tudor Vladimerescu intersection, with an important car flow, as the area includes many
supermarkets, a shopping mall and a university campus; in addition, it is crossed by four bus
routes and a tram route. Moreover, there is a roundabout as well as a building site for
upgrading the tram tracks in the Bucşinescu area.
The sites where was recorded the lowest values for 7 of the 9 elements under analysis
are located in the northern area of the city, namely the Copou – Breazu area grouped in cluster
1, which is explained by the prevalence of modernized streets, with asphalt and concrete
pavement.
Cluster 2 grouped the sampling points with intermediate values for heavy metals
concentrations.
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Fig. 11. The dendrograme for the sampling points for road dust in Iasi city
Using the program for statistics “SPSS version 19”, were attempted to test the
hypothesis according to which one can determine correlations between the heavy metal
concentrations found in the road dust and those found in soils. Of all the 34 profiles, only 10
were chosen, and they are located near the sites where the road dust was collected.
The result reveal strong correlation between the concentration registered in soils and
in road dust for copper, iron, manganese, lead, nickel, chrome and cobalt, zinc and cadmium
originate from vehicular traffic, the other heavy metals primarily originate from surrounding
soils.
Tab. 2
Sig. values for Pearson coefficient and for T test
Zn Cu Fe Mn Pb Ni Cr Co Cd
Pearson coefficient
Sig.  0.05% 0.576 0.837 0.184 0.548 0.851 0.776 0.202 0.047 0.388
T test
Sig. 0.05% 0.070 0.010 0.006 0.025 0.010 0.000 0.001 0.000 0.097
Based on the average concentrations, the order for dust metal concentrations was
Mn>Zn>Cu>Pb>Cr>Ni>Co>Cd, establishing correlations with soil metal concentrations the
order being slightly different Mn>Zn>>Pb>Ni>Cr>Co>Cu>Cd.
CONCLUSIONS
Among the road dust sampling sites. those with the maximum concentrations are
located in the central – southern area of the town. with the highest values for 7 of the 9 heavy
metals found in the road dust: the Podu Ros intersection. one of the largest roundabouts in the
city. then the city’s industrial area in Baza 3 (the Felicia Carrefour supermarket). and last but
not least the heavily trafficked Tudor Vladimirescu intersection. In this area. there are many
supermarkets. a shopping mall and the university campus. which is also crossed by 4 bus
routes and one tram route. The lowest concentrations are recorded at the sites located in the
northern part of the city. in the Copou Breazu area. which can be explained by the spatial
variation of the factors and sources mentioned above.
All the measures taken to limit the road dust (washing the streets. mechanized
sweeping of the streets. modernization of the roads etc) are ineffective.
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